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LTHOUGH lipomas are found in most parts of the body, intracranial lipomas are extremely unusual. Rokitansky 14 was the first to describe lipoma of the corpus callosum in 1856; his case was found at autopsy. Sosman 15 in 1939 reported the first case diagnosed in a riving patient. Review of the literature shows 85 such cases, including the case we are reporting here.
Case Report
This 35-year-old white man presented with a history of headaches for the past year, increasing in severity. At the time of presentation the headaches were disabling. He had become very irritable, and had severe memory lapses. Visual acuity had been very poor in the left eye since early childhood, and he had been practically deaf since birth. Sinusitis was suspected as a cause of his headaches, and x-ray films of the sinuses had revealed the presence of intracranial calcification.
Examination. This was a somewhat obese man, mentally very dull. Although no specific psychometric tests were carried out, his intelligence quotient (IQ) seemed to be below average. Basal parameters and general examination were all normal. He was unable to read printed visual charts because of illiteracy, but could distinguish small numbers accurately with the fight eye. Visual acuity in the left eye was reduced to counting fingers. There appeared to be a left temporal field defect. The right fundus was normal, but the left fundus could not be examined adequately with an ordinary ophthalmoscope because of refractive problems. Auditory acuity was grossly diminished in both ears. There was no other cranial nerve deficit, and the long tracts and cerebellar function were all normal. Subsequent ophthalmic examination revealed that the poor visual acuity and visual field defect in the left eye were a result of untreated amblyopia ex anopsia.
Skull films (Fig. 1) (Fig. 2 left) demonstrated a low-density area in the region of the genu and body of the corpus callosum, situated asymmetrically slightly to the right of the midline. Laterally, this lesion was bounded by a rim of calcification which extended anteriorly on the left side. In the midline, and apparently incorporated within the anterior wall of the tumor, was a large vessel which opacified on enhancement (Fig. 2 right) . The frontal horns and anterior parts of the bodies of the lateral ventricles were obliterated by the mass and could not be identified. The mean density of the lesion (Fig. 2 right) measured -29 EMI units, which corresponds to the attenuation coefficient density of adipose tissue, in keeping with a lipoma. A selective right carotid angiogram study with cross-compression views showed that the anterior cerebral arteries joined to form a large common trunk (Fig. 3 left) , which divided into the callosomarginal and pericallosal arteries (Fig. 3 right) . The pericallosal arteries were large and tortuous. There was no evidence of encasement of vessels, pooling of contrast medium, or tumor blush. In the comparatively small number of cases reported in the literature, it is clear that surgical intervention has been of benefit to the patient only occasionally, and in addition carries a high mortality and postoperative morbidity. 9,13,16,' 9,2~ However, the patient's increasing and severe headaches were incapacitating and did not respond to analgesics. In addition, his wife was concerned about his deteriorating memory and personality. He was already handicapped by his deafness, poor visual acuity in the left eye, and dull mentation. It was therefore decided that an attempt should be made to remove the mass, or reduce its bulk. easily established between the fatty tissue and the brain. Dissection was simple, and it was necessary to sacrifice only one fairly large draining vein coursing over the superior aspect of the mass, and one mediumsized artery running through the tumor. Anteriorly, the mass developed fine fibrous digitations which disappeared down toward the hypothalamus and crista galli, and upward to the falx. Posteriorly, a similar situation was encountered, but as the greater bulk of the sausage-like mass had been removed, the "tail" was amputated and left in situ. Pathological examination confirmed that the tumor was an angiolipoma (Fig. 4) .
Postoperative Course. The patient was slow to recover consciousness. Twelve hours later he was responsive, but then settled into a state of akinetic mutism. He is at present totally disinterested in his surroundings, the only voluntary movements being those made to support himself when being taken on the bedlift to bath. He perhaps recognizes his wife. Thus, this patient was worse postoperatively, as in all cases described in reviews of this condition. This deterioration occurred despite the reasonably easy dissection, a good cleavage plane between the tumor and brain, and no obvious interference with the anterior cerebral arteries.
Discussion
Intracranial lipomas are rare lesions; the majority are found in the corpus callosum region. Other reported locations have been the base of the cerebrum, the brain stem, the cerebellum, the roots of the cranial nerves, the ventral aspect of the diencephalic structures, the choroid plexus of the lateral ventricles, and the dorsal aspect of the midbrain. 
Presenting Features and Etiology
Approximately 50% of cases were asymptomatic. The age of the patients at the time of diagnosis is listed in Table 1 . There were 49 males (57.6%) and 36 females (42.4%). The most common presenting symptom was epilepsy; more than 50% of cases presented either with seizures or with a history suggestive of seizure disorder. The origin of the epilepsy is by no means clear. It may be that invasion of cerebral cortex by the collagenous capsule of the lipoma sets up an irritative focus, in much the same way that brain scarring supposedly produces posttraumatic epilepsy. Twenty percent of cases had a mental defect varying from minimal changes to dementia. Hemiparesis was present in 13%. Papilledema is, however, a rare feature, described in only two cases by Nordin, et aL, 12 and Patel. '3 In neither case could its occurrence be readily explained.
General opinion concerning the etiology of the condition is that it is a congenital, hamartomatous condition, 3 with dysraphic disturbances. The term "dysraphism" refers to midline defects caused by imperfect closure of the neural tube. This concept is supported by the finding in some cases of agenesis of the corpus callosum, spina bifida, and meningomyelocele. 13 However, Zettner and Netsky, 22 in their most detailed account of the development of the corpus callosum, concluded that the dysraphism itself is not the cause of the lipoma, but that the lipoma was due to meningeal maldifferentiation and that this process and the dysraphism are possibly genetically linked.
Associated Features
The abnormality most often associated with lipoma was agenesis of the corpus callosum. This occurred in 48% of cases, zz and the agenesis may affect part or all of the corpus callosum, 13 with associated hemiatrophy. Other anomalies included webbed toes, cleft lip, mongolism, funnel chest, facial asymmetry, high arched palate, ventricular septal defect, agenesis of the cerebellar vermis, 2~ pituitary tumor, acoustic neurofibroma, 13 and associated intracranial lipomas mostly in the choroid plexus of the lateral ventricles, z~ An isolated case of muscular dystrophy has also been reported in association with the condition. 7
Pathology
Macroscopically, the size varies from small nodules, less than 1 cm in diameter, to large masses. There is usually a dense collagenous capsule adherent to the adjacent brain. As in our case, the anterior cerebral artery often is present in the operative field as a large single vessel which traverses the tumor and divides into pericallosal and callosomarginal vessels. The vessels may show considerable irregularity of caliber, G but do not deviate significantly from their normal course. Lipomas are often highly vascular, and in 9.4% of cases there may be an associated lipoma at the vertex connected to the lipoma of the corpus callosum by a slender stalk that passes through a skull defect, s
Microscopically, lipomas consist of typical adipose tissue cells with a variable amount of collagen at points of contact with nervous tissue which may penetrate brain tissue in association with blood vessels. Collections of calcium are found within the lipoma capsule, the lipoma itself, and the surrounding brain tissue. Bone formation has also been described. The curvilinear calcification probably lies in the surrounding brain tissue? 3
Radiological Appearance
The plain skull radiographic findings described by Sutton 17 are diagnostic. In typical cases, there is a radiolucent zone in the frontal region corresponding to the low-density fat in the tumor, which is surrounded by curvilinear calcification along its lateral margins. Unilateral calcification only may be present, 4 and, although the calcification is usually deposited in the form of linear fine speckling, large accretions of various sizes may occur? ,13 Underlying hemiatrophy of the brain may be indicated by an asymmetry in the size, shape, and thickness of the skull vault.
The CT scan is diagnostic, as in our case, in that it demonstrates the shell-like calcification outlining an area with a density attenuation coefficient reading lower than that of cerebrospinal fluid. This would be in the range o f -5 to -50 EMI units or -10 to -100 Hounsfield units. The CT scan is most useful in defining associated anomalies such as hydrocephalus, S. S. Gerber and R. Plotkin porencephalic cysts, obliteration of the frontal horns, the dilated single anterior cerebral artery, associated lipomas, and vault asymmetry.
The advent of CT scanning has perhaps made pneumoencephalography an unnecessary procedure, since this latter investigation was principally used to demonstrate the hydrocephalus, porencephaly, agenesis of the corpus callosum with its associated features, obliteration of the frontal horns, and deformity of the third ventricle. Computerized tomography defines all these lesions accurately and rapidly, and is a noninvasive procedure.
Carotid angiography shows the circulation and vascularity of the tumor and exhibits the enlarged anterior cerebral vessel or vessels, and their pericallosal branches passing through the lesion. An avascular, space-occupying lesion in the frontal region may be seen or a fine pathological circulation with a network of parallel channels. TM Angiography may also demonstrate other associated abnormalities, such as hydrocephalus, agenesis of the corpus callosum, and anomalies of venous drainage.
Management
The surgical removal of these lesions has not been gratifying. The vascularity of the tumor, the encasement within the lesion of the dilated anterior cerebral artery and its branches, as well as the adhesions of the collagenous capsule to the brain tissue all add to the surgical risk. Surgical shunting may be beneficial if pressure symptoms or progressive dementia are secondary to hydrocephalus.
Epilepsy, the commonest symptom produced by the tumor, is unlikely to be relieved by surgery and should be treated by anticonvulsant therapy.
